Mitochondrial immoderate fission induces neuronal apoptosis following focal cerebral 14 ischemia-reperfusion (I/R) injury. With fewer complications, selective brain 15 hypothermia (SBH) is considered an effective treatment against neuronal injury after 16 stroke. However, the specific mechanism by which SBH influences mitochondrial 17 fission remains unknown. Mitochondrial fission 1 protein (Fis1), a key factor of the 18 mitochondrial fission system, regulates mitochondrial dynamics. This study aimed to 19 investigate whether SBH regulates Fis1 expression in focal cerebral I/R injury. In this 20 study, rat middle cerebral artery occlusion (MCAO) models were established. After 2 21 h of occlusion, cold saline or normal saline was pumped into rats in different groups 22 through the carotid artery, followed by restoration of blood perfusion. Cortical and 23 rectal temperatures showed that the cold saline treatment achieved SBH. Cerebral I/R 24 injury increased neurological deficit scores(NDS); neuronal apoptosis; Fis1 protein 25 and mRNA expression; cytosolic cytochrome c (cyto-Cyto c) protein expression at 6, 26 24 and 48 h postreperfusion; and cerebral infarct volumes at 24 h postreperfusion. 27 Interestingly, SBH inhibited Fis1 protein and mRNA expression, blocked cyto-Cyto c 28 protein expression, preserved neuronal cell integrity, and reduced neuronal apoptosis. 29 However, normal saline treatment rarely resulted in positive outcomes. Based on 30 these results, SBH inhibited Fis1 expression, thus ameliorating focal cerebral I/R 31 injury in rats.
7 119 performed as follows: hematoxylin staining for 10 min, 75% hydrochloric acid 120 alcohol solution for 30 seconds of decoloring, eosin staining for 10 min and 90% 121 ethanol for 35 seconds of decoloring. Six visual fields were randomly selected and 122 observed in the ischemic penumbra of each brain slice under a 400× magnification 123 objective lens (Olympus, Tokyo, Japan). TUNEL staining was used to detect neuronal 124 apoptosis. Briefly, paraffin sections were dewaxed, hydrated, and subjected to 125 TUNEL staining. The specific steps were carried out according to the instructions of a 126 TUNEL kit (Merck Millipore, USA). Five regions were randomly selected from the 127 ischemic penumbra of each brain slice under a 400× magnification objective lens 128 (Olympus, Tokyo, Japan). The mean values were calculated to determine the number 129 of TUNEL-positive cells, which exhibited brownish yellow granules in the nucleus. ( Fig 1B, P>0.05) . These results suggested that cold saline treatment achieved SBH. In this study, the rat neurological examination was conducted using the Zea Longa 222 5-point scoring method at 6, 24 and 48 h postreperfusion (Fig 2) . The cerebral 223 ischemia infarct size was determined by 2,3,5-triphenyl-2H-tetrazolium chloride 224 solution (TTC) staining at 24 h after reperfusion ( Fig 3A) . Higher NDS and cerebral and vacuolar degeneration in the sham group (Fig 7A) . By contrast, mitochondrial 315 morphology showed obvious alterations such as disappearance of the bilayer 316 membrane structure, vacuolar degeneration and swelling and loss of cristae. These 317 outcomes indicated that excessive mitochondrial fission occurred at 24 h after 318 reperfusion in the I/R and NT groups (Figs 7B and 7D ). However, these detrimental 319 morphological changes were ameliorated, and mitochondria exhibited a less swollen 320 and relatively intact membrane in the HT group ( Fig 7C) . apoptosis by inhibiting the expression of Fis1 has not been thoroughly studied.
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Therefore, in our study, we analyzed the expression levels of Fis1 protein and mRNA 
